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(54) PRODUCTION OF PEROXIDASE 

(57)Abstract: 

PURPOSE: To prepare a peroxidase useful as a clinical diagnostic reagent and a labeled enzyme 
for enzymatic immunoassay, etc., by culturing a peroxidase- producing microbial strain belonging 
to Coprinus genus, and separating the objective enzyme from the culture product. 
CONSTITUTION: The spore, mycelium, etc. of the above microbial strain such as Coprinus 
cinereus IFO 8371 deposited in the Institute of Fermentation (IFO) is inoculated in a liquid or 
solid medium, and cultured. When the medium is liquid, a medium containing 0.1W10wt% carbon 
source and 0.01W5wt% nitrogen source is used in general, and the cultivation is carried out at 
10W42° C and 4W10pH under aeration and agitation, under shaking, or without agitation. The 
peroxidase is accumulated in the culture product. The microbial cells and insoluble matters are 
removed from the culture liquid e.g. by centrifugal separation, and the obtained crude enzyme 
liquid is subjected to one or more conventional enzyme purification processes to effect the 
separation and recovery of the objective peroxidase in purified state. 
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English Translation of JP, 3-1949, B 
* NOTICES * 

1. This document has been translated by computer using translation software, PAT-Transer V7 
produced by Cross Language Inc: So the translation may not reflect the original precisely. 

2. The word which can not be translated is expressed by Japanese character. 

3. The drawings and tables are not translated. 



[Claims for the Patent] 

1. A microbe having peroxidase production abil ity to belong to n^U^X • is^U^X (Coprinus 
cinereus) is cultured in a liquid nutrient medium, it is production method of a peroxidase 
including gathering the peroxidase which does not include '/If^f A secreted by the end of 
a liquid nutrient medium substantially. 

2. A microbe, n^U^X • f. $^7P7^7X (Coprinus cinereus f. microsporous) IFO 
8371, 

□ yj^X • IFO 30114, 

□ ;/U:2X • is^UVZs IFO 30627, 
^yj^X • i/*wy* IFO 30628, 
And 

D^U^X • i/^UOTs IFO 31333, 
A method as claimed in claims Clause 1 selected out of a group of /fr>5>££<5. 
[Detailed Description of the Invention] 
(a field of . industrial application) 

The present invention relates to a manufacturing process of a peroxidase by a microbe, a 
manufacturing process of the peroxidase that it is produced in detail by basidiomycete belonging 
to the nyj^X genus, and color development does four - Amino antipyrine (it is abbreviated 
to * four - AA as follows) - phenol system, three - methyl -2 - ^>*/^7*/U J >b F^/> (it 
is abbreviated to MBTH as fol lows) - diethyl aniline (it is abbreviated to DEA as follows) system 
and 2, 2 ' - y*JJ -di- (three - X^;i/^>V^T % / , J » -6 - sul fonic acid (it is abbreviated 
to ABTS* as follows) as a hydrogen donor, 
(prior art) 

It is an oxidized enzyme, and in late years, as for the peroxidase, is used various kinds of 
compounds as chemical reagent for clinical diagnoses with various kinds of oxidation enzymes 
in the presence of oxygenated water by glucose, cholesterol, phosphatide and fixed-quantity of 
an uric acid, is used as a mark enzyme in enzyme immunity test method again, but, for the source 
of supply, plants such as West wasabi, a Japanese radish are used mainly. However, i t is necessary 
to divide isozyme to get a pure enzyme to use as a diagnostic reagent so that the isozyme that 
properties are slightly different is included in ^fr^^-J^—M of these plant origins, there 
is a problem to need at all trouble. 

As for the peroxidase of the microbe origin, various, it is known , for example, there are 
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bacteria and ^ht7 □ — A C peroxidase or NADH ^JU^^v^— if which a filamentous fungus 
produces, but it is impropriety so that these use as cl inical diagnosis business chemical reagent 
with an aspect of the not normal West wasabi and a nonspecific peroxidase coming from 

each of a Japanese radish. In addition, in late years was produced two 0- Zia ti gin by the 
microbe that a hydrogen donor and a peroxidase to grind belonged to colon bacillus and the Miro 
cesium genus, but two 0- Zia ti gin tends use to the clinical diagnosis medicine to be evaded 
to have carcinogenesis operation, it is not suitable for use as the also diagnostic reagent, 
(a problem to be solved by the invention) 

The people of present invention examined productivity of the peroxidase which did coloration 
by color couplers such as four - AA - phenol system, MBTH - DEA system and ABTS about various 
kinds of microbes to get cl inical diagnosis use chemical reagent and ^V^T^ri??— if which could 
be used as mark enzymes in an enzyme immunity examination from a fast microbe of an increase 
same as conventional West wasabi or the peroxidase which came from a Japanese radish. As a result, 
the nyu^X genus is belonged to, a microbe having peroxidase high product ion abil ity is found, 
the present invention was finished. 

(constitution of invention) 

□ yj • v-^lx^X f. 5^nx#7X (Coprinus Cinereus f. microsporous) IFO 8, 371 kept for 
a microbe having genus *^^>^ )V$r*f-zs&— m tf production ability in the ^yj^X genus in the 
present invent ion by Inst, for Fermentat ion, Osaka (IFO) Foundation, ^yu^X • z/^UVX IFO 
30,114, n^U^X • y^l/^X IFO 30,627, n^U^X • y^l/^X IFO 30,628, nyj^X— > 
*W7, IFO the 31,333rd class are put up. 

A spore of the strain, a spawn or the previous culture fluid which it is cultured beforehand, 
and was provided is inoculated into a liquid nutrient medium, and it is cultured to culture these 
strains. In the case of a liquid nutrient medium, the things which are generally used such as 
glucose, cell toes, xylose, saccharose, maltose, soluble starch, sugared water, glycerol, 
mannitol can use both as a carbon source. An- organic nitrogen source and inorganic nitrogen 
sources such as sodium nitrate, ammonium nitrate such as urea can be used as a nitrogen source 
other than natural nitrogen sources such as peptone, yeast extract, malt extract, meat extract 
essence, ^ J acid, corn Chee pre-car. In addition, inorganic salt and vitamins such as 
a phosphate, a magnesium sulphate, iron sulfate, copper sulfate can.be used as a very small amount 
of nourishment source if necessary, too. If these nutrient medium ingredients are the density 
that does not hurt growth of a microbe, there is not a limit in particular. Generally a percent 
by weight is preferable, and a percent by weight is preferable, and carbon source 0. 1-10 had 
better assume 1-5 percents by weight, nitrogen source 0.01-5 the density of 0. 1-2 percents by 
weight in practical use. In addition, 10-42 degrees Celsius are preferable, and culture 
temperature assumes 30-37 degrees Celsius, preferably, for 6-9, it breathes, and it is agitated, 
and PH 4-10 of a nutrient medium culture, shaking culture or #fii§# is performed. Culture 
usually takes place in 3-14 days. 

A nitrogen source, inorganic salts, a very small amount of nourishment source can be added 
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into this case by the end of a nutrient medium if necessary. It is preferable to use a liquid 
nutrient medium for mass culture. 

As thus described it is cultured, and a peroxidase produces by the end of a culture, and it 
accumulates. Collection of a peroxidase is performed 1 ike next from all over the culture fluid. 

After the culture end, a rough enzyme is got except a cell body and an insoluble matter by 
centrifugal separation and furnace hyper T^H(D WMft$k^%£ than culture fluid. 

In this way, for example, a purified peroxidase can be got by what independent, or normal 
enzyme refinement methods such as an alternate method, dialysis, isoelectric point deposition 
method and column chromatography are put together for an alternate method, an ammonium sulfate, 
and it is used as for an organic solvent from provided rough enzyme liquid. 

For example, the measurement of ^)V3r3ri?y— M activity of the present invention effects 
as a hydrogen donor using four - AA - phenol system as follows. 0. \% phenol solution 1.3ml, 
four 0. 255 - AA solution 0.25ml and 0. 02X hydrogen peroxide solution 0.2ml are that is to say 
added into 0. 1M phosphoric acid buffer (PH7. 0) 1ml, enzyme liquid 0. 25ml are added to this after 
preheat to 37 degrees Celsius, and it is reacted for 10 minutes. 20* sodium azide solut ion 0. 2ml 
are added after reaction, absorbahce of 500nm is measured, and it is assumed reaction value. 
Water 0.2ml are added as Kon fatty tuna - roux in substitution for a hydrogen peroxide solution 
particularly, and reaction is done, absorbance is measured by similar operation, and it is done 
with control values. As for unit U (a unit) of UV^^iSy—lf titer, is expressed four - AA 
- phenol of one u mol for quantity of oxidized (oxygenated water of one t± mol is that is to 
say used) enzyme between one minute, the enzyme night or peroxidase titer (U / ml) of culture 
fluid is establ ished in 0. 198 x A 0. D. 500 (enzyme liquid or a dilution ratio of culture fluid). 
In addition, A 0. D. 500 shows the value that attracted control values from reaction value in 
an upper expression. 

It is shown to that property. 

(1) Operation peculiarity, 

As for this enzyme, a catalyst does the oxidation of various kinds of compounds in the presence 
of oxygenated water. The operation mechanism is the next expression street. 

H202+AH2 2H20+A . 

But, as for AH2 in an expression, A is] showing an oxidized hydrogen donor with a hydrogen 
donor [again 

(2) Peculiarity as opposed to a hydrogen donor, 

Peculiarity as opposed to various kinds of hydrogen donors of this enzyme is shown to table 

(3) mm PH, 

In the range of PH3 . 5-5. 5, in the 0. 1M acetic acid buffer, the range of PH5 . 5-8. 0, the 0. 1M 
phosphoric acid buffer, the range of PH7 . 5-9. 0 examined the 0. 1M tris - hydrochloric acid buffer, 
the range of PH8 .5-9.0 at the combination ratio same as the active measurement using a 0. 1M 
glycine - sodium hydroxide buffer. The result is shown to FIG. 1. 



[JP, 3-1949, B] 




Page 4 of 4 



(4) Temperature in a solstice for suitable crops, 

The result that measured enzyme activity in 10-90 degrees Celsius is shown to FIG. 2. 

(5) PH stability 

In the range of PH3 . 5-5. 0. in the 0. 1H acetic acid buffer, the range of PH6 . 0-8. 0, in the 
0. 1M phosphoric acid buffer, the range of PH8 .0-9.0, 0. 1M tris - hydrochloric acid buffer, 
PH9 . 0-12. 0 use a 0. 1M glycine - sodium hydroxide buffer, after enzyme 1 i qu id 0. 1ml were added 
into these buffer solut ion 0. 9ml, it was left unattended to 30 degrees Celsius for 16 hours. 
After having diluted this processing enzyme 1 iquid to 10 times in a 0. 02M phosphoric acid buffer 
(PH7 .0), was measured. The result is shown to FIG. 3. 

(6) U&$:fe& f 

The enzyme 1 i qu id which enzyme 1 iauid 0. 1ml are added into 0. 02M phosphoric acid buffer (PH7 . 0) 
1.9ml, and was prepared is kept various kinds of temperature of 10-90 degrees Celsius for 30 
minutes , after processing, it is cooled in iced water promptly for 10 minutes, survival enzyme 
activity was measured. The result is shown to FIG. 4. 

It is shown to that example of the present invention next, 
(example 1) 

Was in a test tube of diameter 24mm, and glucose IX, poly peptone 0. 5%, nutrient medium (PH6 . 0) 
10ml including yeast extract 0.335 were sterilized at 120 degrees Celsius for 15 minutes, n 
yj y^Ts • i/^UOT. IF0 8371-1 platinum ear is inoculated, a shaking was cultured at 30 degrees 
Celsius by shaking culture fluid (300rpm) for six days. A furnace spends culture fluid, as a 
result of having measured a ^JV^r^iyy— if* value of furnace liquid, it was 1. 3U / ml. 
(example 2) 

Example 1 is followed, as a resul t of having cul tured a^U^X • y^l/^X IF030627 similarly 
for seven days, the ^JV^r^z^y— if activity of culture furnace liquid was 3. 4U / ml. 
(example 3) 

Was in 500ml ^rH£j flask, and nutrient medium 100ml of composition same as example 1 were 
sterilized at 120 degrees Celsius for 20 minutes. One platinum ear of D^U^X • zy^U^ 
7s IF0 30628 is inoculated, a shaking was cultured at 34 degrees Celsius with Rais Cipro shaker 
(HOrpm) for six days. A furnace spends culture fluid, as a result of having measured a ^ 
)V^r^z/y— m tf^J value of furnace liquid, it was 1. 7U / ml. 

[Brief Description of the Drawings] 

FIG. 1 is a graph showing reaction PH and relations with relative activity of a present invention 
peroxidase, and FIG. 2 is agraph to show reaction temperature and relations with relative activity 
to, and FIG. 3 is a graph to show PH stability, to, and FIG. 4 is a graph to show temperature 
stability to. 
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